Dendritic cells (DCs) are potent antigen-presenting cells (APCs), specialized in initiating and regulating T cell responses.[@R1] The induction of different forms of antigen-specific immune responses in tumor-specific T cells by DCs requires peptide:MHC complexes (signal 1), co-stimulatory signals (signal 2) and the secretion of specific cytokines (signal 3).[@R2] The ability of *ex-vivo*-generated DCs to provide such signals has resulted in the development of DC-based cancer immunotherapy.[@R1]^,^[@R2] Since the conditions of maturation of DCs affect their ability to induce different forms of immunity,[@R3]^,^[@R4] various DC maturation protocols have been designed to optimize the pattern of anti-tumor T cell responses. These protocols utilize different combinations of clinical grade recombinant cytokines such as interferon (IFN) IFNα and γ or tumor necrosis factor α (TNFα) and/or toll-like receptor (TLR) agonists including monophosphoryl lipid A (MPLA), polyinosinic:polycytidylic acid (poly-I:C) and the imidazoquinoline resiquimod (R-848), in order to induce mature type-1 polarized DCs (DC1s) with a high capacity to produce biologically active interleukin-12 (IL-12p70), a critical factor for the immunologic and clinical efficacy of cancer vaccines and for the induction of type-1 immunity.[@R5]^-^[@R8]

In an attempt to limit the need for costly clinical-grade cytokines, we have tested the feasibility of using autologous lymphocytes to induce DC1s.[@R9] Anti-CD3 and anti-CD28 activated bulk lymphocytes isolated from healthy individuals or cancer patients (mostly CD4^+^ and CD8^+^ T cells) efficiently expanded and rapidly produced high levels of the DC1-inducing cytokines IFNγ and TNFα upon restimulation [**(Fig. 1)**](#F1){ref-type="fig"}. CD3-(re)activated lymphocytes and their supernatants (which are preferable for use in clinical settings) induced the maturation of autologous immature (i)DCs. Autologous lymphocyte-matured and supernatant-matured DCs showed an enhanced ability to produce IL-12p70 as compared with iDCs or DCs matured using a "conventional" cytokine cocktail composed of IL-1β, IL-6, TNFα and prostaglandin E~2~ (PGE~2~). Furthermore, both the lymphocyte-, and supernatant-matured DCs exhibited an enhanced production of interferon-inducible protein 10 (IP-10/CXCL10), which is also important for the optimal induction of type-1 immune responses.[@R10]

Lymphocyte supernatant-induced DC1s showed elevated expression of the lymph node-homing chemokine receptor CCR7 and an enhanced responsiveness to the lymph node-directing chemokine CCL21 compared with iDCs, although lower than that of DCs matured in the presence of PGE~2~. Supernatant-matured DCs contained both mature (CD83^+^ CCR7^+^) and immature (CD83^-^ CCR7^-^) cells, suggesting that, when used as cancer vaccines, only a part of such DCs would migrate to lymphoid organs, and indicating a venue for optimization of the proposed DC maturation protocol.

Loaded with tumor-associated peptides, supernatant-matured DC1s and mature DCs generated in the presence of PGE~2~ induced a comparable expansion of MART-1-specific CD8^+^ T cells. However, naïve CD8^+^ T cells primed by supernatant-matured DC1s contained enhanced numbers of functional tumor-specific cytotoxic T lymphocytes (CTLs) as compared with CD8^+^ T cells induced by non-polarized PGE~2~-matured DCs.

Our current data demonstrate that patient-derived autologous lymphocytes can be used to induce the maturation and type-1 polarization of DCs. Since T cells constitute a high proportion of peripheral blood mononuclear cells that can be easily expanded and activated in clinical settings, the proposed method allows for the generation of high numbers of DCs for repetitive cycles of vaccination, reducing the need for clinical-grade cytokines and the overall cost of the generation of type-1 polarized DCs.

![**Figure 1.** Activated lymphocytes induce the maturation and type-1 polarization of autologous dendritic cells. Expanded lymphocytes restimulated with anti-CD3 antibodies or anti-CD3 plus anti-CD28 microbeads rapidly secrete high levels of interferon γ (IFNγ) and tumor necrosis factor α (TNFα), which induce the maturation and type-1 polarization of autologous dendritic cells (DCs). The type-1 DCs (DC1s) induced by restimulated lymphocytes or their culture supernatant, express the lymph node-homing chemokine receptor CCR7 and migrate in response to CCL21. Upon CD40L stimulation, lymphocyte- and supernatant-matured DCs secrete high levels of biologically functional interleukin-12 (IL-12p70) and IP-10. Tumor-peptide-loaded supernatant-matured DCs efficiently induce the expansion of tumor-specific cytotoxic T lymphocytes (CTLs).](onci-1-1443-g1){#F1}
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